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 6DPSOHVZHOGHGDWWRROURWDWLRQVSHHGRI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GHIHFWVDQGLPSURSHUUHILOOLQJ:KLOHZHOGLQJDWUSPWKHUHILOOLQJSODWHZDVVLPSO\FDUULHGDZD\E\WKHWRRO
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)LJ 0DFURVWUXFWXUHV RI:HOGHG VDPSOHV DUSP E USP FUSP
798   K. Tejonadha Babu et al. /  Procedia Materials Science  5 ( 2014 )  795 – 801 
0LFURVWUXFWXUH
6DPSOHSUHSDUDWLRQZDVGRQHDFFRUGLQJWRVWDQGDUGPHWDOORJUDSKLFSURFHGXUHVDQGPLFURVWUXFWXUHVZHUHDQDO\VHG
$OOWKHVDPSOHVH[FHSWWKRVHPDGH DWUSPVKRZHGFRPSOHWHPHWDOOXUJLFDOERQG5HILOOHGUHJLRQDQGWKHEDVH
PDWHULDOUHJLRQZHUHFRPSOHWHO\ERQGHG,WZDVREVHUYHGWKDWJUDLQVL]HLQ6=RIUHILOOHGUHJLRQLVOHVVWKDQLQ6=RI
EDVH PHWDO UHJLRQ ,Q ZHOGV RI  USP PDQ\ SDUWLDO ERQGHG UHJLRQV DQG FUDFNV ZHUH IRXQG GXH WR LPSURSHU
UHILOOLQJ0LFURVWUXFWXUHV DW GLIIHUHQW UHJLRQV DUH VKRZQ LQ )LJ  DQG SDUWLDO ERQGV LQ VDPSOHV RI  USP DUH
VKRZQLQ)LJ 
)LJ  0LFURVWUXFWXUH DWGLIIHUHQWUHJLRQV ± 5'6)6:D6=EDVHPDWHULDO E70$=UHILOOHG]RQH
F6=UHILOOHGUHJLRQDQGEDVHPDWHULDO G6=UHILOOHGUHJLRQ H70$= UHILOOHGUHJLRQDQGEDVHPDWHULDO
)LJ  'HIHFWVLQ5'6)6:ZHOGVDWUSPD&UDFNV E 3DUWLDO ERQG
799 K. Tejonadha Babu et al. /  Procedia Materials Science  5 ( 2014 )  795 – 801 
 0LFURKDUGQHVV
0LFURKDUGQHVV GLVWULEXWLRQRIUHILOOHGUHJLRQDQGZHOGHGEDVHPDWHULDOUHJLRQZHUHWDNHQ6LPLODUWR'6)6:6=
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EDVHPDWHULDODQG6=RIUHILOOHGUHJLRQ$YHUDJH6=KDUGQHVVZDVKLJKLQUHILOOHGUHJLRQ+YWKDQLQ6=RIEDVH
PDWHULDO+Y7KLVZDVGXHWRWKHILQHJUDLQVLQWKHUHILOOHGUHJLRQDQGKDUGQHVVGLVWULEXWLRQLVVKRZQLQ)LJ 
)LJ 0LFURKDUGQHVVGLVWULEXWLRQ5'6)6:
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7HQVLOHVDPSOHVZHUHSUHSDUHGIURPWKHZHOGHGMRLQWVDQGZHUHWHVWHGDFFRUGLQJWRWKHVWDQGDUGSURFHGXUHV)LJ
 6KRZVWKHWHQVLOHVDPSOHVEHIRUHDQGDIWHUWHVWLQJ)LJ GHSLFWVWKHWUHQGRIMRLQWVWUHQJWKZLWKWRROURWDWLRQ
VSHHG7DEOH 6KRZV WKH VWUHQJWKMRLQW HIILFLHQF\DQGWKHIDLOXUHORFDWLRQV
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JDYHZHOGV RIPD[LPXP VWUHQJWK /RZHU VWUHQJWK DW  USPPD\ EH GXH WR WKH RYHUKHDWLQJ GHYHORSHG E\ WKH
ERWWRPVKRXOGHULQWHUDFWLRQZLWKWKHILOOHUSODWH,WFDQEHVHHQWKDWIULFWLRQDOKHDWGHYHORSHGLQFUHDVHGZLWKLQFUHDVH
LQWRROURWDWLRQVSHHG7KLVLVHYLGHQWIURPWKHLPSURSHUUHILOOLQJDWUSP
$OOWKHIDLOXUHVRIWKHVDPSOHVZHUHLQLWLDWHGIURPWKH70$=UHJLRQRIERWWRPVKRXOGHUVLQFH70$=JUDLQVZLOO
EHFRDUVHUZKLFKPDNHV LW D IDYRXUDEOH IDLOXUH ORFDWLRQ ,WZDVREVHUYHG WKDWDV WKH WRRO URWDWLRQ VSHHG LQFUHDVHG
IURP  USP WR  USP WKH IDLOXUH ORFDWLRQ ZDV VKLIWHG IURP DGYDQFLQJ VLGH WR UHWUHDWLQJ VLGH /DFN RI
PHWDOOXUJLFDOERQGDWUSPPD\EHWKHUHDVRQIRUWKLVVKLIW
 &RPSDULVRQZLWK'6)6:
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FRPSDULVRQ RI MRLQW VWUHQJWK7UHQG RI MRLQW VWUHQJWKZLWK WRRO URWDWLRQ VSHHGVZHUH GLIIHUHQW LQ'6)6: DQG5
'6)6:,WZDVREVHUYHGWKDWLQ5'6)6:WKHUHZDVDQLQFUHDVHRIDQGLQMRLQWVWUHQJWKDWUSPDQG
USPUHVSHFWLYHO\ZKHQFRPSDUHGWR'6)6:+RZHYHUMRLQWVWUHQJWKGHFUHDVHGE\DWUSP)DLOXUH
ORFDWLRQVZHUHDOVRIRXQGWREHGLIIHUHQWIURPHDFKRWKHU5HILOOLQJRIWKHPDWHULDOUHGXFHGWKHQRWFKHIIHFW LQWKH
MRLQWVPDGHE\5'6)6:0RUHRYHUILQHJUDLQVZHUHIRXQGLQWKHUHILOOHGUHJLRQ7KHVHPD\EHWKHIDFWRUVZKLFK
FRQWULEXWHGWRWKHLQFUHDVHLQMRLQWVWUHQJWKDW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